reasons for this, but an important one is the overuse of diagnostic tests-including but not limited to imaging studies.
A report by Iglehart (1) indicated that, between 2000 and 2007, use of imaging studies grew faster than that of any other physician service in the Medicare population. Another report by the influential group America's Health Insurance Plans (2) claimed that 20% to 50% of all "hightech" imaging provides no useful information and may be unnecessary. Reports like these have led to cost concerns among key federal agencies like the Congressional Budget Office, Government Accountability Office, and Medicare Payment Advisory Commission (3, 4) , and steps have been taken in recent years to reduce reimbursements for imaging (3) . However, an even better approach might be to try to limit imaging studies and other tests and treatments that are inappropriate, unnecessary, wasteful, or redundant.
In an attempt at this latter option, the American Board of Internal Medicine Foundation worked with Consumer Reports to conceive and organize the Choosing Wisely initiative (5) . The Foundation brought 9 other leading medical organizations into the campaign: the American Academy of Allergy, Asthma and Immunology; American Academy of Family Physicians; American College of Cardiology; ACP; American College of Radiology (ACR); American Gastroenterological Association; American Society of Clinical Oncology; American Society of Nephrology; and American Society of Nuclear Cardiology. These 9 organizations were asked to pick 5 tests or treatments within their purview that they believed were overused. The list of 45 services was announced on 4 April 2012 and drew widespread and generally favorable commentary in the national news media (6, 7) . A few days later, a New York Times editorial lauded the effort, saying that "The groups showed admirable statesmanship by proposing cuts that would affect their incomes . . . " (8) .
The Choosing Wisely Web site (www.choosingwisely .org) lists these 45 tests and treatments. As radiologists, we were interested to note that 24 of the 45 were directly related to diagnostic imaging. Among the 9 organizations that participated, 8 listed at least 1 imaging test. The Table shows the specific imaging tests that were judged to be overused, along with the organizations that chose them. To formulate the table, we paraphrased some of the descriptors, combined others that were similar or duplicative, and eliminated 1 that was nonspecific to yield a list of 16 distinct overused imaging studies.
Choosing Wisely follows closely on an initiative of the ACP, described in the 17 January 2012 issue of Annals. Qaseem and colleagues (9) reported on an ACP workgroup of internists from various subspecialties who identified common screening and diagnostic tests that they believed were overused. The final list contained 37 tests, 18 of which were imaging studies-13 commonly performed by radiologists and 5 commonly performed by cardiologists. In an accompanying editorial, Laine (10) cited an estimate that up to 5% of the country's gross national product is spent on tests and procedures that do not improve patient outcomes. Considerable overlap exists between the ACP's 18 imaging tests and the 16 in the Table. This suggests a widespread perception among many branches of medicine that imaging is overused. We agree that all 16 of the tests shown in the Table are overused. We hope that all physicians who order imaging tests will reflect on the Choosing Wisely lists and adjust their ordering patterns accordingly.
The American Board of Internal Medicine Foundation deserves great credit for its leadership in organizing this important initiative, as does the ACP for its earlier effort (9) . The ACR, the American College of Cardiology, and the American Society of Nuclear Cardiology similarly deserve credit for their roles in the campaign. Many of their members perform the very tests that they included on their lists and this could adversely affect their practices. The 3 organizations clearly acted in the best interests of patients and the health care system, without regard to their own self-interest.
Three important questions must be considered if we are to reduce the overuse of imaging tests. First, why is imaging overused? Many physicians worry about malpractice liability and order too many tests for fear of overlooking anything that could conceivably contribute to a lawsuit. Meaningful tort reform is needed if the problem of inappropriate testing is to ever be solved.
Advanced imaging equipment is installed in nonradiologist physician offices with some frequency and incentivizes these physicians to order abundant imaging tests to generate revenues. Numerous studies over the past 4 decades have shown that self-referral invariably leads to higher use of imaging studies (11) (12) (13) (14) . The problem is compounded by the fact that many patients demand advanced imaging after hearing about it from friends, the media, or even direct-to-consumer advertising of certain types of imaging-based screening. Radiologists, who have generally been unwilling to act as gatekeepers, should be more proactive in using evidence-based criteria in frontend consultations with ordering physicians to reduce inappropriate or unnecessary imaging tests.
Radiologists can help to educate ordering physicians who lack informed knowledge of which imaging tests, if any, are most appropriate for the patient's clinical circumstances. Even when the initial test is appropriate, the tests are sometimes unnecessarily duplicated when a patient seeks care from a new physician or at a new site, because the old studies are not readily available or the clinicians have more confidence in their own equipment and radiologists.
Finally, radiologists themselves must acknowledge their own potential conflicts of interest about overuse of imaging studies. The more imaging studies they do, the more they earn. Radiologists should recommend additional imaging tests in their reports only when such additional testing is truly warranted. Too often, such casual recommendations about additional testing ties the hands of treating physicians and compels them to order further tests largely for defensive purposes.
Second, why is too much imaging a bad thing? Cost issues aside, inappropriate imaging unnecessarily exposes patients to excessive radiation, inconvenience, and actual harms that come from the cascade of diagnostic and ther-apeutic interventions that often follow identification of a lesion that proves only to be an incidentaloma.
The third question is how can we fix the problem? Awareness of the Choosing Wisely and ACP initiatives is another important step in the right direction. As noted previously, radiologists need to make some modifications to their daily routines and recommend testing only when indicated and intervene to cancel inappropriate tests when ordered. Physicians should also be aware of the ACR's evidence-based appropriateness criteria for imaging that were first developed in the 1990s.
The ACR frequently updates the appropriateness criteria, and they currently cover 175 clinical conditions with more than 850 variants, including cardiac imaging tests. Expert panels developed the criteria using evidence review and input from more than 300 physicians, including some 80 clinical specialists from 20 nonradiologic medical organizations. These appropriateness criteria are readily accessed at the ACR's Web site at www.acr.org/quality-safety /appropriateness-criteria. Many nonradiologist physicians are unfortunately unaware of these criteria (15) , and radiologists do not always implement them in their daily practices.
Appropriateness criteria can be a valuable resource in the effort to reduce unnecessary imaging. To augment their use, the criteria are increasingly being incorporated into computerized decision-support tools linked to the ordering of imaging tests. Although not yet widely used, these decision-support tools show promise for the future (16) . In addition, the so-called radiology benefits management companies are using their own variations of the appropriateness criteria in their preauthorization programs. Although these programs are unpopular among clinicians, they are widely used by commercial insurers and have helped to control inappropriate imaging (17, 18) .
One final matter is worth mentioning. Earlier, we mentioned that use of imaging was growing rapidly during the past decade (1). However, that growth seems to have halted. Recent studies by our group show that in the Medicare population, use of advanced imaging has actually begun to decline (3, 4, 19) . Moreover, overall Medicare payments for noninvasive diagnostic imaging decreased by 21% between 2007 and 2010 (20) . These trends could signify that downturns in imaging and the associated costs are already at hand.
Current campaigns that draw attention to overuse of imaging studies coupled with greater physician knowledge and use of the criteria for appropriate imaging can help to ensure a further reduction in unnecessary testing-a result that would benefit both patients and our health care system. This article was published at www.annals.org on 28 August 2012.
